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(54) THERMOPLASTIC NORBORNENE RESIN MOLDING WITH HARD COAT LAYER 
AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain a thermoplastic norbornene resin molding having a hard coat layer 
excellent in tight adhesion, abrasion resistance, chemical resistance, heat resistance, 
appearance, etc. 

CONSTITUTION: The molding has a hard coat layer formed by curing an ultraviolet-curable 
composition comprising 10-90 pts.wt. monomer mixture consisting of 20-100wt.% monomer 
having three or more (meth)acryloyloxy groups per molecule and 80-0wt.% monomer having 
one or two (meth) acryloyloxy groups per molecule, 5-80 pts.wt. coating resin which is a 
homo-or copolymer of a vinyl monomer comprising at least 10wt.% at least one (meth) 
acrylic ester, and 0.1-15 pts.wt. photopolymerization initiator. 
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X:X\ 3-6 0»meS»rtBLT*5<^ASigaT*fcS o 

»i7a-c»i5ttHa»«:i»*Lfe»tt, aat*i 09-10 
[0037] -v— »«oifcwatt, ^tcips^^n 

il^S, J?^ 1-1 ^:2-5/imM: 
*dSHJ|T?feofc?), Kp- hJI^AK&d^MK 

[0038] ✓n— kp- vmmm^m 



(8) 



ftffl¥-8- 1 2 7 8 7 



[0039] m^<D^mmtm^m-h^^>^- 

[0 0 4 0] «W«^^j|KiRftttjBAM^ftKtt, 
hmtc'sy -^^MU< , ffifllffitf)^- K=> 

[0041] fomik&ttt£X<D'mnm*w^ 

h»3fts»***u6. #**tW>JS*t*tt:, M^/^ 

8 OW/c m^i«H*«*r<73»£\ 

3 4 0 n m - 3 8 0 n m WfflSMli:, 7 5 0- 
1 5OOmj/cm 2 Ct0^t5o 
[0 0 4 2] *»W^*^»Wb14«JS«J^«t 9 tef&Z 

-T5^p a pCOi§^^li, 2-3HMlvH^l±tSo 
KfcJ:S*JlWW*-Cfl:, #J«#Rfc&ft?\ i*S*a&fS& 



&mmn&u»&<DmJM^ o-o. scog&ia 

[0 0 4 3] 

isafew] eatic, mm&L Rxfttmrnzmif 

T. *^Sr^bi:I#Wl:K^t5 0 tote, 
[0 0 4 4] <«ttOjW^ffi>#a«tt©Wffi«fel4. 

(1) a- Ka- hJB*®<B*«SPffl*fc 

(2) ftSK&<offl£fe 

J IS K-540 OWot, 1 k gffiffi-?a!j^L 

(3) wstt^ay^a* 

# o o o 2 5 mmORfiM: 

3£#U *V^B/J»ix^^— Ka— hffif-fttt^-feb, l 

tf^P— f Xffl=0-0. : (£<t A^fgteo^Tl^ 

»ao^X«[=0. 5-3. 0** : '>L«ri*o< 0 

(4) S^ifiJBIK^ 

T, 1 mmE3;fr<Z>**S@ £r 1 0 Ofiftsp , ^CDiilCir ci 
it, 8 0t, 9 0%RH (ti^fMS) , 5 0 0W(7« 

[0045] i ] mourns >%kmm 

mXi5 5mrn©S«S:^Lfco 
mfltfa : 3 2 5t 

^MfaS : llOt (H£«) , lOOt (*HhM) 

[0046] [mmm i ] 
mnmmm (b-d 
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sol 80<£>rii£^ 

iz x tS¥*«( y^fp^ h yyuo. 30&^fi-m$?s 

^Fffl^i (B-l) h^^ffi^#fc 0 rcD^ffl 
mm (B-l) $r«filct5 y^gj^rvu 
s^w-g-n, ioo%m, 

[0 0 4 7] f b«Uj£» ( 1 ) 

r©J:iLT#fc*»ffl»JB <B-1) hA/ac>1M*2 
0135 (H»$H 00) n — r/^vUT 9 ]) U— h 8 

0. yr^/ur^y h220. hy^fo-^ 

n/O h y y h 2 5 0. 

0 00, y^^yuryu^— yn OOKl^ 

KFC-171) £5 0 0 p pmt£ft£J: 
5ic^PLT, *^«Wbtt»j£» (1) ^^rill 

[0 0 4 8] wW*^»0!fk:ttlafi!c» (1) 
jfi#«D«U*Jtf*, (A) : (B) : (C) = 8 5 : 1 

0 : 5 (*4Jfc) -VhZ> 0 *fc, (A) (a - 

1 ) : (a-2) = 6 5:3 5 (Ifit) T*£>5 0 ~CD 

#**H8Mbtt»** (1) M^r, #%m-efMlLfc 

IC, 8 0 mWWi«E*M7 V^IC j; S^iM (g 
«*ffi±<Of-^Ba«t3iiffi : 1 5 OmW/c m 2 , 
*tl 5 0 Om J/cm 2 , HHJffiFlH] 1 0 £tr 

9, B»«ace3Ht*ofc, h*«i*w 

^i/^t?fcofc 0 SttSWIIKRattXtt, 100% 

[0 0 4 9] [J|16«2] 
»^»mfctt«*» (2) 
WftfflttJIB (B-l) h/Ux^KlOOSB 

00) d, ^v^^y^y H^tr^^-^ 
4 5 0, -<y/7x;y5l h/u-jiw 5 0, ^fyy 

f^7/V3- ;V7 50Sr*g'&L-t\ 

®»tt»J ({££* y ~^-M±$k 7P7-KFC-17 

1) Sr500ppm|:/jJ5J:^CjSlDLT, **AflHb 

(2) ««*n«Lfc. 
[0 0 5 0] r *>**i»8Hbtt*&ja» ( 2 ) 

J##^*fl/£ttte, (A) : (B) : (C) = 4 5 : 5 
0 : 5 (ffifiifc) -CfcSo (A) j£5>4\ (a- 

1) : (a-2) =1 00 : 0 (fiSit) ^<7) 



*^*flMbttaifijcto (2) mm&m^T* mmm^ 

®<7)^Sfi, fttf-e*>»>, $&SE^T*3H 

9 8%T?*>ofc 0 
[0 0 5 1 ] [JH*£#J 3 ] 
^W/HttMB (B-2) 

?&£r8 0t:ic:#?aLfc o #cl*T% ^f/M^^Pu-l^ 

1 50, ^fuy 1 50, >f yj^/u^/u^ nyu-F 

2 00, 7/t^^f y^^d^ h y/H«FBco»^«jftSr 
3B#F^(C^fcoTi®TLfc 0 lP#m«& 2R*m«(^^ T 

/ yyfp^ h y ^0. 30^-en^ti^DL, 

Mi (B-2) h^^»«*»fco w©*«.ffl»JIB 
(B-2) £Ht/&i-£ T^yyuS^^^-y^^ 

M-frtt, 7 0%t?*>So 
[0 0 5 2] *^j»S!{btt«L*fe ( 3 ) 

rcD£ 9 LTffci^M (B-2) 

0 0 (Hff2# 1 0 0) c:, n -y^yur ^ y h 8 
0, yr^y^r^ y h 2 20, hy^fo-^ 
p^<> hyr^yi/— b25 0, ^-o^y * y h — 
yw^-y-r* y h 3 00, ^y/7x/yss, h 
yu^yioo0, yyf-/u7^^-/n oo^^l^ 

LT, 7<y^ynty^ttSJ (ttfe^y— 

ffifs 7P7-KFC-1 7 1) £5 0 0 p pmtCftS X 

5K»bPLT. «#»«Mbttl&riMfc (3) M^lll 

[0 0 5 3] wW*^«HBfbftlft*» (3) *»i*>W* 
fS5^SD*Jfctt:, (A) : (B) : (C) =8 5 : 1 
0 : 5 («fitb) T*fe3 0 (A) tiL&+ % (a- 

1) : (a-2) = 65:35 (fiSit) T'$>6 0 ^CD 

®co^«fi, a»-c*>t), ^wafitt, i«st-3H 

9 8%-e^>o/c 0 

[0 0 5 4] [*»«4] 

K^«fffbttfiA« (4) 

a»ffl«JB (B-2) h/V^^jgttl 0 00 (H^5 

00) ic. v^^o-^j-y^y h^w^y^-F 
450, ^y/7xyy5^, h/^v750, ^yy 
f;l,r;^-7l,7 5tU^l-C, ^^/^^y^^-^ 

(tt*:^yr-3iAtfc«. 7P7-KFC-1 7 

1) $:5 0 0 p pmd&s^ 5t-^*nur, ***ns{b 
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mmm u) m&zmmLtz* 
[oo5 5] w<o«*i»wfcte«ja» (4) mm*<o& 

fSL&<Dttj£ltl±* (A) : (B) : (C) =45:5 

0 : 5 (mfitb) T'fc^o (A) (a- 
1) : (a -2) =100:0 (BSJfc) 

K^n«{kttfiA« (4) mm&m^x. mm&ntm 

9, *w«*r4, IMHUE-0 3H 
•Cfeofco »»#6ttK*<oi»**i, ^D-^XfiO. 4 

Sft^lSSfi. 1 0 0%T'£>9, 
9 8%"efcofc 0 

[0056] inifom 5 ] 

*^»«{btta** (5) 

mmmmm (b-2) h^x^ioos (i»»5 

01 s^^^y^y h-/u^*tr^!iu-h 

4 81 ^f;U7x- >v?y jr*ci/U— h 21 b/^ 
V7 51 ^y/f/VT/^^V7 5gp^Lt, 7 

7— KFC-l 7 1) $r50 0p pm(C^6J: 9 fc^feta 

K^iKKfbttMAM (5) jgfS&WRLfco 
[0 0 5 7] r<^i))§^«ftSMtH4j|flia« (5) 
flc^^aaitB:, (A) : (B) : (C) =48:5 
0 : 2 (mfiJt) TilbSo (A) J&t>*. (a- 

1) : (a-2) =100:0 (ft&ifc) "CfeSo dGO 
JR**BMfcffiBril» (5) S««:ffi^T, HJ60IJ i £|!5I 

®<z>#«l*. ft*f-e*>0, ^cDffiSfi, »Sffi«t3H 
»<o«*(i, l o o%-c*>0, ffiasKSitt^KftttTt) 

9 8%"C*>ofc 0 

[0058] mmm 6 3 

»*l*Wbttl^* (6) 

m.nmmm (b-2) hyv^^**4 s sb mm ft 2 a 

m t-, n-/f-yU7^ y U— h 31 4VT^}V7>? 
V \s— b 1 8 35, = —)V*JT9 V U" — 

h 1 01 ^'O-^j.y^y ^r-y-r* y h 

4 21 ^f-/l/7x^;U^ll sJ-^S/U— h 31 h/i^ 
>-7 5l >f y^f/ur/i/a^u? 5»S:S*tt, 7 

7— KFC-l 7 1) £5 0 0 p pmlc&SJ; 9 IcSfe&P 
Lt, *^«HBMktt«atiK« (6) SfK&MRLfco 
[0059] w^*^»e!fbtta«:» (6) SrS^co^ 

fiK»0|fl«it(i, (A) : (B) : (C) = 73 : 2 
4 : 3 («Stb) -efc6 6 £fc, (A) (a- 

1) : (a-2) =58:42 (Sfitt) T?*>S. - <7> 

S«ifbttllfi)c^ (6) j£Wc£/fI^T, 3iffi#Jl£[53 

©o^ffiii. a<tf-e*>9, «5«St3H 



Tfcofc. WJSMfcttK»<Ott*«:, *#*n-~fX<60. 4 

»£>tt*fi. 1 0 0%t?#>9 , MaBiffi»^Ktt«T?fc 
9 8%T*foofc 0 
[0 0 6 0] [3M6«7] 

»*««fbtt«/$» (7) 

MfflW (B-2) h^xy»»7 0» (@?g»3 5 

I tc, 7>)y;w7^y u-M 5^ Mv/^pt* 
~>V7>/ y h*3RjSS*D» (BAfb/SlK, FA- 5 1 
3 A) 101 h ] J is? pt*^^^ y l/— KtK^ 

a) 101 ^y^xMn-z^w^y^ 

h2 0W, VI 01 hyUzcW 5 as, >r 

v^s^ttSJ <tt&*y~^Att«L 7P7-kfc- 

17 1) §r500 pp mfC#5 <fc9tC$&&DLT, 3)t*US 

mtms.f&®> (7) *«fcMKL*io 
[0061] r^x^isftttftA* (7) mm*p<D& 

!&&<n18Lf&tttes (A) : (B) : (C) = 55:3 
5:10 (fifiJt) t?*>5, (A) tfc#4>, (a 

-1) : (a-2) =36:64 (**it) X~&>Z> 0 - 

C7)^^{b^m^ (7) swRtja^-c, nmmi t 

I I o 0%-efeo/c o 
[0062] mmmsi 

m&mmm (b-3) 

p ^7^^=r(c N F/uxyy5 0^$:ttM, ^ = ^=ic7) 

biol ^fi/y40i /yt^^yyf-pxhy 
yn 3 #IH*cfefcoT«iTLfc. i«FBB 

M5 0%WMfW (B~3) h/^xy^^^f 

fco zvmwmmm (b-3) ^wsSc-rs o^) 

y/u«^*-7VUS<7>«£>tt\ 2 0%t'fc5„ 

[0 0 6 3] *^»«{btt««;W ( 8 ) 
CcoJ:9 UT»fc»»ffil»jiI (B-3) 

a, >f yrKfrT* y h 2 21 hu^fD-^ 
n/<y hyr^yu— h25a5. ^v^^y^y h — 
/u^df-y-r^ y h 3 ol ^y/^xyysai, h 

/v^^T0 0$I5, >f y/f/VT/v^- yWl 0 OSi^r^^ 
It, 7y**y^>»BJStt»l (ttS^D-xAa 
Si, 707-KFC-l 71) £500p pmtC/^5 J: 
5{-**nL, *^i»9!{b«MflBK* (8) jgM&BMSL 
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/Co 

[0 0 6 4] z^m^mmtmmm (s) mm<p<o& 

f8.ft<Dft&f&it&, (A) : (B) : (C) =8 5: 1 

0 : 5 («Stb) T?£>5o (A) (a - 
1) : (a -2) = 6 5 : 3 5 (fiSit) 

mftmmt&MfSi®} (8) s^^t, giagm £^ 

&#-efc9, *<vmmn. $smmmx3H 
X'&^tc* Mmm&tzwKDi&gziL ^D—^xflio. 3 

$k<D&&n, 1 0 o%r*&9 > ig^^it^^r^ 
9 8%-efcofc 0 

[0 0 6 5] [HJi0*] 9 ] 

MS, 5)^-14 5, 0 0 0, tt^i2 7. 3%) 3 
h;uxy 3 5 J3J i ^ f V h y 6 5 S 

[0066] zcomm^. nmm2tmcmftmmt& 

(2) JSjSfcfflwr, HjS60»Jl ^-k 

1 oo%t**>fl, S5fflS®»^K»«*c*5^-ct>i 00 

[0 0 6 7] [Jtttfl 1 ] 
*^*Rfttt (9) 

mnmmm (b-d h^v*»8« w»4») 
^Mt«, 7P7-KFC-17D 

&5 0 0 p pnWCtt** #¥#*M*«Hb 
ttl&AM (9) JgttfrHHLft:. 

[0 0 6 8] r^>*^j»ffl^tt»fifc« (9) ?g?£*<7)& 
j£#<G>»j£Jt«\ (A) : (B) : (C) =9 1 : 4 : 
5 (MfiJt) T*fc-5o *^ (A) (a- 

1) : (a -2) =100:0 (ftfitt:) 
*»l»Wftffilft*» (9) »»*rffl^5Krttt\ SlJ&fr'J 

/j:v^^;K^o)r: 0 ««S WffiRR<of£&tt» 3 0% 
[0 0 6 9] [ jfcftEtt 2 ] 



X*ttKftttfl&jfttt (10) 

»»ffl»IB (B-l) h^^mmi 7 0&5 (H^8 

5 SB) fc x -;^y^x^ y h-^drtr^ y u- m 

?gtt^J (ftfe* y~^.A*±®|* 7P7-KFC-17 
1) ^SOOppmC/^i^CttLT, 

tt*a/*^ (10) S«*W»Lfcp 
[0 0 7 0] rcOiR^j|»fiMbltfflfifc» (10) S^^CO 

#«»W|ftrttfcr±. (A) : (B) : (C) =10:8 

5 : 5 (fifiifc) T'&S e (A) + . (a- 

1) : (a-2) =100:0 (ftfilt) t*S> 6 0 r CO 

#*tt«4btt&rictt (10) #««rffl^3SWM*, US 

Wfca5*S*tt, if JP— f Xfig 5 . 8T\ t>£*<fS^o< 

£>9, WW^S^t't 9 5%T*fcofc 0 
[0 0 7 1 ] [Jfc«HW3] 

XfttftKfcttfeAtt (id 

fettJfltfMR (B-2) h^xymt4 8«(B»»2 4 

as) ic\ n-X^yur^ y b 5^1, -fyr^ur^ 

>-7 5gf5, ^ y7'f^7/U3-A7 5«I^lt, 7 
7-KFC-171) ^50 0 ppmlC^6J:3MP 

Lt, K^KsHbttiRAw (id mm%mmLtz 0 
[0072] -<D%ftmmtmm®} (id mm^n 

#rti»^lftrictttt, (A) : (B) : (C) = 7 3 : 2 
4 : 3 (fifilfc) TfeSo ^^c. (A) (a- 
1) : (a-2) =15:85 (mSifc) t?*>So -60 

*^M»aftttafiR« (id «««rfflv^, mmmi t 

^cSco^mii, A*fT*>9, *<7>S!filA, «&»®fi-CH 
T% t>^<ffi^o< U"<yUT**>o^„ »§S@tiJ^fP:^^ 

1 0 o%-efc«5 % SiaiiiH^fK^ 9 8 

[0 0 7 3] [ttltt«4] 
ft^ffiWRB (B-4) 

fi^8 0tl:WLfc, »cv^r% ^fl/y50l 7/ 

tr^-r y/f ox h v fr\^<r>m&Wfc*zftmz-f*it 

^cr^hy^O. 3^^-^ft^DU ^bfC4B#P^ 
«#LT»aiL, M^5 0%»Mffl»ffi (B- 
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4) b^^mm&VHz* wOMwawjH (b-4) £ 

[0 0 7 4] M^HiRfbttfiAM (12) 
;©,tHt»fci»ffl»JIS (B-4) h/^^«}R2 
Olfl (Hfl5» 1 OgR) IC, n -7*/l>T* 3 U- b 8 

D/<y Fyr^y i/-h25^ i^v*^ y^y 
✓w^ifr* y h 3 oas, ^<y^7 vsgfl, h 

yu^^lOOgP, y^f/Wa- /H 0 OttCrft-fr 

St. 7P7-KFC-171) ^5 00 ppmC/£5«t 
JKWbDLT, «^)KlX{bttfiAM (12) »ttS:HS( 

[0075] zo>%ftmmtmmw an 

«-fiJc^^^it(i, (A) : (B-4) : (C) = 8 

5:10:5 (**Jt) fc«U (B-4) 

il, (B) «»-CI4ftU\ (A) 

( a - 1 ) : ( a - 2 ) =65:35 (Mfcb) T» 

£>s 0 ^(om^mmitmmm o 2) «*srffl^r, 
-cfoofco *^Hfett, rp v ^ffir*3HT*fcoyc 0 wjs 

[0 0 7 6] [Jfc«M5] 

*^««ft;i4»fi£» (13) 

»»JS#tJIB (B-l) hyV^iSSn OOgfl (@J£#5 

0^5) ic % ^y^xy^y a-^^ij-t * y u~ b 

4 9. 9 5§P, -^^y^^y >0. 05^, h;U^>-7 

&;~*>Rmm*m\ <ft£*y~^Atfc»u 7*9- 

KFC-l 71) &5 0 0 p pm\C?£Z>J: ? L 

*c, (13) 



[0 0 7 7] ;©M8ffift«fe«*« (1 3) 
#«»W«J*tttt. (A) : (B) : (C) =4 9. 9 
5:5 0:0. 0 5 (SfiJfc) (A) 

( a - 1 ) : (a-2) =100:0 («Stb) 

-c*>s 0 z<D%ftmmkm&f$L® d 3) twftsr^v^ 

bit, ^gWi/^-Cfcofc. *eO«*tt, 

it?, t>^<ffl^o< u^/UT-ifcofco XttSMRBKR 
tf>jg*W\ 2 0%t?*>«9, R£iSS1fiH^KIk«-C(18% 

[0 0 7 8] [JtttM 6 ] 

**»«{fctt«dc* (14) 

(B-l) f/UxyMlOO^ (BJK£5 

OS) fc. ^y^xy^y h-/i/^t7^yi — h 

^fyV7yv^-/U7 5»il^LT, 7 yiRSRy 
#®^tt#J <ftft*y— ^*tfc», 7P7-KFC-1 
7 1) &5 0 0 p pmi:45 £ 9&ttt8! 
fttt-IMc* (14) «tt«:«l«Lfco w^)MSMt 
fifiK-tt (H) (A) : 

(B) : (0 =34:50:1 6 («*tb) T'fc£ 0 
£fc. (A) fifc^*, (a-1) : (a-2) =10 
0 : 0 (**fcfc) TfcS 0 

[0079] r©*^n»wttttt*« (14) sassrffl 

ti^jp^^XilO. 4"C\ lS£/v£MSort»&t^ V^</H?*> 

«»*JM*«-Ctt 8 %-e*>o 3t 0 ±K#3W6«Xtftt;tt 

«"Cfffifctfc»»ffl«JB (B-l) ~ (B-4) C0ffl/S 

atfanR«»«r* i i:-tsirit. 

[0 0 8 0] 
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